Post-ovulatory aging of mouse oocytes leads to decreased MAD2 transcripts and increased frequencies of premature centromere separation and anaphase.
Numerous cytological and biochemical alterations occur as mammalian oocytes age post-ovulation. Some of these changes can predispose cells to aneuploidy. The objective of this study was to test the hypothesis that the level of MAD2 spindle assembly checkpoint (SAC) transcripts decrease as mouse oocytes age post-ovulation and that this decrease was associated with chromosome missegregation. Female Institute of Cancer Research (ICR) mice were superovulated and oocytes collected at 14 h, 19 h and 24 h post-HCG for cytogenetic and quantitative real-time rapid cycle fluorescent RT-PCR analyses. Premature centromere separation (PCS) is now generally recognized as a predisposition to aneuploidy. The data showed that the frequencies of PCS-incomplete (PCS-I) did not significantly (P > 0.05) increase with time post-ovulation; whereas the proportions of oocytes displaying PCS-complete (PCS-C) and premature anaphase (PA) were significantly (P < 0.01) greater at 19 h and 24 h post-HCG, respectively. The higher frequencies of PCS-C and PA found at 19 h and 24 h coincided with decreased levels of MAD2 transcripts at these same times. Although the decline in MAD 2 transcripts with oocyte aging represents only one of many potential mechanisms responsible for aneuploidy, a compromised SAC appears to have a role in the unfavourable reproductive outcome associated with post-ovulatory aged oocytes.